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SAMPLE SELECTION 

Highest 

congestion

Typical 

congestion

Metropolitan area

Link to international 

supply chains Ports, 

etc.

External-Internal 

Flows

Internal Flows

Main focus

Manufacturing / 

Agricultural centers
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GPS DATA COLLECTION

Recruitment Data Collection Equipment

▪ Contact the owners/ 

managers of 
establishments to 
identify their main 

vendors and request 
their assistance in 

securing the vendor’s 
collaboration

▪ Contact the vendors 

and obtain permission 
to install GPS tracking 

devices in the trucks 
that deliver to the 
supermarkets

▪ Install GPS data 

loggers in the selected 
trucks for a period of 
time of 3-4 weeks

▪ “Install” means 
plugging the 

device into the 
cigarette lighter

▪ Monitor the GPS 

devices
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GPS DATA LOGGER USED

▪ VISIONTAC VGPS-900 

− Small device (credit card size)

− Collect data every three seconds

− Data: a CSV file in MicroSD card

− CSV converted to Google Earth file
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STAGE 1 – FORMAT AND CLEAN GPS FILES

RAW GPS 

FILE Format

Identify 

Routes

ROUTE

FILES

Identify 

Stops

CLEANED

ROUTE

FILE

Each raw GPS file is formatted and 

validated. At this stage, each GPS is 

associated with a vehicle category, 

The minimum data columns required 

on each GPS file second by second 
measurements are: Date, Time, 

Latitude, and Longitude
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STAGE 1 – FORMAT AND CLEAN GPS FILES

RAW GPS 

FILE Format

Identify 

Routes

ROUTE

FILES

Identify 

Stops

CLEANED

ROUTE

FILE

This process identifies stops in 

the route, and distinguishes 

between delivery stops and 

stops that occur due to 

congestion
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IDENTIFYING STOPS
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IDENTIFYING STOPS

No congestion

Congestion

A delivery/pick-up, and 

bouncing of GPS signals

A delivery/pick-up, the truck had 

problems entering the street
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STAGE 1 – FORMAT AND CLEAN GPS FILES

RAW GPS 

FILE Format

Identify 

Routes

ROUTE

FILES

Identify 

Stops

CLEANED

ROUTE

FILE

A single GPS raw file may 

contain several routes. At 

this stage, given a parameter 

of largest stop duration, (e.g. 

6 hours) files are split into 
route files (tours).
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STAGE 1 – FORMAT AND CLEAN GPS FILES

RAW GPS 

FILE Format

Identify 

Routes

ROUTE

FILES

Identify 

Stops

CLEANED

ROUTE

FILE
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STAGE 2 – GENERATE FREE FLOW ESTIMATE

VALIDATED 

ROUTE 

FILE

Generate 

Free-Flow

SIMULATED 

FF PER 

ROUTE

This process simulates trips along the same routes traveling 

in free flow conditions. These are generated by finding the 

shortest routes between the multiple stops on the truck 

routes using the Google Maps API which provides travel 

time and distance estimates for each segment.
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STAGE 3 – PERFORMANCE METRICS

VALIDATED 

ROUTE FILE

Estimate 

Performance 

Metrics

EMISSIONS

FUEL 

CONSUMPTION

SIMULATED FF 

PER ROUTE

Emission 

Factors
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Emissions Factors

EMPFAC

DATA

Mobile Source Emission Inventory:  https://www.arb.ca.gov/emfac/2017/

Vehicle Type + Year

Fuel Type

Operating Speeds
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SAMPLE RESULTS: 

BANGLADESH
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BANGLADESH ROUTES
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BANGLADESH ROUTES
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BANGLADESH EMISSIONS

Corridor
Emission Rates (g/km)

ROG TOG NOX CO CO2 PM10 PM25 

Dhaka-Chittagong 0.017 0.017 0.186 310 0.023 0.005 0.005

Dhaka-Northwest 0.017 0.017 0.19 289 0.023 0.005 0.005

Dhaka_Mymensigh 0.011 0.011 0.163 311 0.024 0.004 0.004

Dhaka_Northeast 0.011 0.011 0.164 301 0.023 0.004 0.003

Dhaka_Southwest 0.02 0.02 0.228 315 0.026 0.006 0.006

East 0.019 0.019 0.262 349 0.031 0.006 0.006

Greater_Dhaka 0.029 0.029 0.312 343 0.031 0.009 0.008

Corridor
Emissions Increment due to Congestion

ROG TOG NOX CO CO2 PM10 PM25 

Dhaka-Chittagong 196% 196% 112% 6% 28% 153% 153%

Dhaka-Northwest 132% 132% 65% 13% 25% 105% 105%

Dhaka_Mymensigh 80% 80% 31% 6% 19% 66% 66%

Dhaka_Northeast 107% 107% 154% 8% 33% 93% 93%

Dhaka_Southwest 106% 106% 53% 5% 11% 81% 81%

East 86% 86% 39% 3% 14% 71% 71%

Greater_Dhaka 198% 198% 105% 9% 28% 155% 155%
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SAMPLE RESULTS: 

NEW YORK CITY
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NYC LONG HAUL: CO2 EMISSIONS
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NYC LONG HAUL: CO2 EMISSIONS
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NYC: CO2 EMISSIONS
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Questions?

Thanks!


